Combined chemical and electrical enhancement modulates stratum corneum structure.
In a previous in vitro study it has been shown that pretreatment with a water-based surfactant formulation results in a two-fold increase in transdermal iontophoretic transport of R-apomorphine compared to iontophoresis only. The aim of the study presented in this paper was to unravel the mechanisms involved in the increased iontophoretic delivery. Freeze fracture electron microscopy and cryo-scanning electron microscopy were used to visualise the ultrastucture of human stratum corneum after (i) application of the surfactant formulation, (ii) iontophoresis and (iii) application of the surfactant formulation followed by iontophoresis. Non-occlusive application of the surfactant formulation did not exert any detectable changes in the ultrastructure of the stratum corneum, except for swelling of the outermost corneocyte layers. Application of a current density of 0.5 mA/cm(2) for 9 h induced a swelling of the corneocytes and the formation of water pools that were occasionally present in the intercellular regions. Application of the surfactant formulation followed by iontophoresis resulted in a further swelling of the corneocytes and a frequent presence of water pools in the intercellular regions throughout the whole stratum corneum. The observed changes in the ultrastructure of the stratum corneum can explain the increased R-apomorphine transport during iontophoresis.